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Specification: 

1. Title of Invention 

Bonding Method for Sputtering Target 

2. Claims 

1) Bonding method for sputtering target that is specific in having at least the first 
step of cleaning the metallic oxide with fuming nitric acid, and the second step 
of bonding the above metallic oxide to a heat radiant backing plate that is 
deposited with In. 

2) The bonding method for sputtering target mentioned above includes the first 
step that is specific in immersing silicon oxide plate into fuming nitric acid 
(NH0 3 , relative density of 1.5). 

3 . Detailed Explanation of the Invention 
<Technical Field of the Invention> 

This invention belongs to sputtering film deposition technology. 
<Technical Background of the Invention and Problems> 

In general, in sputtering film formation technology, after isolation film is formed, in order 
to achieve desired formation rate (materials with multiple mixtures) its objective can be 
easily achieved by adjusting materials. In recent years, along with improvement of 
vacuum system capabilities, application fields for sputtering film formation technology 
has gradually widened. As a result, the development of thin film material with new 
electric device is progressing. 

In general, the material used in sputtering technology can instantly burn out due to the 
outbreak of over 100 degree C heat caused by a collision with ionized argon gas and the 
like, and thus uniformed film formation can be interrupted. Therefore, in general, as 
shown on Fig 3, indium (102) is adhered to the backing plate (103) (with an excellent 
heat conductor, such as Cu heat radiant backing plate) with gold plating (not shown), then 
to a vapor deposit and fix thin material plate, such as a silicon dioxide plate (101), via 
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gold vapor deposition (not shown) on top of the gold plating. This former method is 
briefly explained below. 

After washing the rear side of a target (thin film material), such as a silicon dioxide plate 

(101) , apply a thin film layer, such as Au, Ag, or Al (normally thickness of the film is 
determined by the type of the metal). Then spread a metallic material with a low melting 
point, such as indium (102), on the surface, and paste the silicon dioxide plate (101) with 
constant pressure while keeping the backing plate (103) with gold plating at approx. 170 
degree C. In this case, in order to prevent remnants of air foams in bonding material like 
indium, this part of the processes is performed in a vacuum chamber. The key to 
maintaining stability of sputtering film is to minimize the temperature elevation of 
material like silicon dioxide plate (101) that are heated when bonded to a backing plate 
(103). In order to release this heat, for example, a cooling system that circulates water 
inside the backing plate (103) is used. However, as mentioned earlier, since these set of 
processes are performed in a vacuum chamber, not much heat radiation released into the 
atmosphere can be expected from the silicon dioxide plate (101). Thus, all heat radiation 
effect must depend on the cooling method using water circulation. Therefore, it is 
difficult to achieve the desired adhesiveness between the surface of the backing plate 

(102) and a target (101). 
<Purpose of the Invention> 

This invention is created considering the above-mentioned problem, and its main 
objective is to provide a simple method that delivers desired adhesiveness between the 
surface of a backing plate and a target. 
<Summary of the Invention> 

In order to achieve the above-mentioned objective, this presented bonding method for 
sputtering target is specific in having at least the first step of cleaning the metallic oxide 
with fuming nitric acid, and the second step of bonding the above metallic oxide to a heat 
radiant backing plate that is deposited with indium. 
<Working Example> 

An embodiment of the invention is explained below referring to Figs. 1 and 2. 
In Figs. 1 and 2, the plate (1) made of metallic oxide such as silicon dioxide is immersed 
into fuming nitric acid (related density of 1.5 hereinafter HN0 3 ) for 30 to 40 minutes. 
Then, the silicon dioxide plate (1) is lapped in an arrow (10) direction by using indium 
(2), and is adhered and fixed onto the heat radiating backing plate (3) with gold plating 
(not shown). It is not necessary to plate by vapor deposition the rear side (the side 
contact with indium (2)) of the silicon dioxide plate (1). The inventor confirmed that this 
is because the surface of the silicon dioxide plate (1) is smoothed. Incorporation of foam 
into the In (2) is prevented by the smoothness of the silicon plate (1) when the plate (1) is 
adhered to the backing plate. Therefore, adhering and fixing of the silicon dioxide plate 
(1) onto the plate (3) can be carried out in the atmosphere without a vacuum chamber, 
which has been used in the conventional art. These are sufficiently cooled by the water 
flow through a cooling water path (5) and the heat radiation into the atmosphere, 
preventing the temperature elevation of the plate (1), and resulting in the stability of the 
sputtering film formation. 

Other reference numerals indicate as follows: (4) rotating magnet, (7) vacuum seal, (50) 
thermo couple, (51) controlled heater. 
<Effects of the Invention> 
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By using the above-described manufacturing method, this invention concerning bonding 
method of sputtering target has the following effects. 

(1) Prevents the temperature elevation of the metallic oxide and sufficiently obtains 
stability of sputtering film formation. 

(2) Since there is no need to apply gold plating on the surface where metallic oxide 
contacts indium, sputtering can be performed easily. 

(3) Since metallic oxide can be adhered and fixed onto a backing plate in 
atmosphere, the production process is simple. 

4. Brief Explanation of Drawings 

Fig. 1 shows an explanation drawing describing a working example of this bonding 
method for sputtering target. Fig. 2 shows an explanation drawing describing the 
bonding condition of a backing plate and silicon dioxide plate. Fig. 3 shows an 
explanation drawing describing a conventional sputtering target. 

(1) (101) Silicon Dioxide Plate (Metallic oxide) 

(2) (102) Indium 

(3) (103) Backing Plate (Heat Radiant Backing Plate) 
Agent: Kenji Norichika, Patent Attorney (and one other) 
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(21) Application number : 60-084412 (71)Applicant : TOSHIBA CORP 

(22) Date of filing : 22.04.1 985 (72)Inventor : INABA SHIGERU 

(54) BONDING METHOD FOR SPUTTERING TARGET 

(57)Abstract: 

PURPOSE: To fix the surface of a heat radiating backing plate deposited 
thereon with In and a target with desired adhesiveness by cleaning a 
metallic oxide with fuming nitric acid and adhering the metallic oxide to 
the backing plate. *} rrr. 

CONSTITUTION: The plate consisting of the metallic oxide such as 1 
silicon dioxide plate 1 is immersed into fuming nitric acid and is cleaned. 
The above-mentioned silicon dioxide plate 1 is lapped in an arrow 10 
direction by using In2 and is adhered and fixed onto the heat radiating 
backing plate 3 subjected to god plating. Since the surface of the plate 1 
is smoothed, the incorporation of foam into the In2 is obviated. The 
-Hhering and fixing of the plate 1 onto the plate 3 in the atm. is made 

ssible by the above-mentioned mechanism. The substantial cooling by 
the water flow of a cooling water path 5 and the heat radiation into the 
atm. is made possible, by which the temp, elevation of the plate 1 is 
prevented and the stability of the film formation is assured. 
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